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Abstract 

We evaluate the "<r" exchange contribution to the KN — * KN scattering within a chiral 
unitary approach. We show that the chiral transition potentials for tttt — ► KK in the t- 
channel lead to a "cr" contribution that vanishes in the K forward direction and, hence, would 
produce a null "cr" exchange contribution to the K~ optical potential in nuclear matter in a 
simple impulse approximation. This is a consequence of the fact that the leading order chiral 
Lagrangian gives an / = tttt — > KK amplitude proportional to the squared momentum 
transfer, q 2 . This finding poses questions on the meaning or the origin of "cr" exchange 
potentials used in relativistic mean field approaches to the K~ nuclear selfenergy. This 
elementary "cr" exchange potential in KN — * KN is compared to the Weinberg- Tomozawa 
term and is found to be smaller than present theoretical uncertainties but will be relevant in 
the future when aiming at fitting increasingly more accurate data. 

1 Introduction 

A lot of attention is being paid to the interaction of the negative kaons with nucleons nowa- 
days. It has been traditionally a testing field for chiral dynamics and non-perturbative meth- 
ods since, close below the threshold, there is the A(1405) resonance, which is dynamically 
generated within the non-perturbative chiral unitary approach [H [2j El H] . Much before these 
methods became popular, the A(1405) was already advocated as a bound state of meson 
baryon in the coupled channels of irT, and KN [H [6] . One of the consequences of the system- 
atic study of the KN interaction in the chiral unitary approach is the realization that there 
are two poles for the A(1405) resonance El El QUI QZEJ [32] , which get support from the recent 
experiment [13] in conjunction with the analysis done in |14| . The recent determination of 
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the K~p scattering length from the study of K~p atoms in DEAR at DAFNE [15] has stim- 
ulated a revival of the work on this issue and several works have been done [161 [TT1 [T51 H5] 
by including chiral Lagrangians of higher order to the lowest order one used in [2J [3] . 

Simultaneously, much work has also been done along these lines in order to study the 
interaction of kaons with nuclei, producing a K~ nucleus optical potential, which is currently 
used to study kaonic atoms and to make prospects for the possible kaon-nuclear deeply bound 
states. The so called chiral potentials [201 ED E21 E3] lead to a moderate attraction of about 
50 MeV at normal nuclear matter density and differ appreciably from the tp approximation, 
since at the threshold the KN i-matrix is repulsive. The selfconsistency of the calculation 
is an important requirement for the construction of the potential due to the presence of 
the A(1405) resonance below the threshold, and is responsible for a fast transition from 
the repulsive potential in the tp approximation at very low densities to an attraction at the 
densities felt by measured kaonic atom states. With this "shallow" theoretical potential a good 
reproduction of the data on shifts and widths of kaonic atoms was reported in [23] . On the 
other hand, in [25], starting from the theoretical potential of [21] . a small phenomenological 
part was added to that potential and a fit was conducted to the full set of kaonic atoms 
data, concluding that corrections needed for such a best fit were of the order of 20 % of the 
theoretical potential. With this potential, plus the calculated imaginary part of about (-)50 
MeV at normal nuclear matter, one obtains also deeply bound K~ nuclear states, but with 
a width much bigger than the binding energy (T ~ —2Im{V op t}), which would preclude the 
experimental observation of the corresponding peaks. 

Parallelly, some highly attractive potential with about 600 MeV strength in the center of 
the nucleus, which leads to compressed nuclear matter of ten times nuclear matter density, 
has been proposed [26], but a thorough critical discussion on this work is made in [271 128] . 
Other phenomenological potentials which are more moderately attractive (with a potential 
depth ~ 100-200 MeV at po) and could in principle accommodate deeply bound states have 
been discussed in [23 [301 ED E21 E3] • In these latter works a relativistic mean field approach 
is followed, introducing a and u fields which couple to kaons and nucleons to obtain the K 
nucleus optical potential. The same approach, but taking care of the momentum dependence 
of the potential and leading to a weaker attraction, is followed in [331 ESI [36] . The philosophy 
in such approaches is that these fields are average fields, not necessarily the same ones describ- 
ing the KN interaction, and the parameters of the mean field potential are fixed by fitting 
the data on kaonic atoms. Then the resulting potential is used to study the possible deeply 
bound states of kaons in nuclei. It is a fact that the observed kaonic atoms feel the surface of 
the nucleus and provide information about the K~ nuclear interaction at low densities. Any 
phenomenological potential fitting the atomic data has to make assumptions on the density 
dependence in order to extrapolate it to higher densities and, hence, the predictions at high 
densities are a consequence of the density shape enforced to the potential. The ambiguities 
of the potential at these higher densities remains, in spite of the fact that a best fit to the 
atomic data is made, and a good quality x- sc i uare is obtained as in [33]. 

Even though the oK coupling in the relativistic mean field approach is phenomenological 
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in nature, it is nevertheless interesting to see what does one obtain for the aK coupling at 
the elementary level. This is possible within the chiral unitary approach, following similar 
lines to what was done in |37j to get the contribution of a exchange to the NN potential, or 
to the A N and A A in [38J. This is the purpose of the present paper. While addressing this 
problem, we realize that we generate a genuine term that one should also take into account in 
the study of the KN elementary interaction, and which is not done in the studies carried out 
with the lowest order chiral Lagrangian [2j O [U [U O [TO] . Interestingly, we will find that 
this contribution is zero at KN threshold for K forward angles, and quite small in any case. 
Using this term in the construction of the optical potential at the mean field level for kaon 
interaction in infinite nuclear matter, which requires the forward amplitude, one obtains a 
null contribution. This is a consequence of the fact that the leading order chiral Lagrangian 
gives an / = mr — > KK amplitude proportional to the squared momentum transfer, q 2 . 
This result was already found in [39] although there only the direct coupling of the kaon to the 
pion cloud was used, through the Ktt — ► Ktt amplitude, while here we consider other steps 
involving the txtx interaction to make a connection with the phenomenological "er" exchange. 

We shall also discuss the contribution of such a term in the case of kaon pair creation, 
since due to the details of chiral dynamics involved, the contribution is finite. 

The paper proceeds as follows: in next section we present results for the a coupling to 
KK at the a pole. In section 3 and 4 we study the effects of the "<r" exchange in the t- 
channel for the KN — ► KN interaction. In section 5 we compare these results with the 
Weinberg- Tomozawa interaction and in section 6 we draw conclusions. 



2 Coupling of a to KK in the s-channel 

The a meson appears in chiral unitary approaches as a dynamically generated resonance in 
the interaction of txtx and KK coupled channels in I = and L = [40\ |4T[ I42j . It appears 
as a pole in the t-matrix of the txtx scattering in the complex plane, from where one can 
deduce the mass and the width [30l 031 03] . These values are around 450 MeV and 400 MeV 
respectively, and are in agreement with alternative approaches based on the Roy equations 
[45j . The inspection of the poles not only provides the mass and the width of the resonance, 
but also the coupling of the resonance to the different channels by evaluating the residues of 
the different amplitudes at the pole. This analysis has already been done in [44] . where one 
obtains for the moduli of the couplings 



^ = 0.254; ICttI = 4.26 GeF, |^| = 1.08GeF. (1) 



IS.7T7I 

when a mixture with a possible preexisting scalar state around lGeV of mass is allowed and 
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0.301; \CJ = 4.21 GeV, \^ kR \ = 1.21 GeV (2) 
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when the scalar mesons below 1.2 GeV are generated dynamically. 

In [36], where in addition scalar mesons with open and hidden charm are investigated, the 
couplings of the a have been reevaluated. Their complex value (and moduli in brackets) are 
listed below 



- 0.298-i0.046; & n = 2.94-i3.04 (4.23) GeV, C KK = 0.74-tl.041 (1.28) GeV (3) 



>7i"71 



These couplings have been calculated at the pole of the a, hence, P rov ides the 

coupling of the a to a virtual KK state with total energy of ~ 450 MeV at rest. Although this 
situation is not the one we will encounter in the study of the KN — > KN interaction in the 
next section, it is interesting to compare the coupling with those used in [29 ] 147 ] 148 ] [49] . 

In [29] the aK coupling is defined by means of the Lagrangian 

£k = d^d^ip - mltjjTp - g aK m k ijjipa - ig^K^d^^ ~ V^^u/*) + (gu>KU lx ) 2 i>4> (4) 

which describes the interaction of the antikaon field (ip) with the scalar (a) and vector (u) 
isoscalar fields. We should compare gaK^K with However, g a x is given in [29] in 

terms of a a as 

9aK 

a a = . (5) 

9aN 

We take a standard value of g a N from [50] 



^ = 5.69 (6) 

47T 

giving g a N = 8.45. Hence, in the chiral unitary framework for the energy of the a one finds 

- I 

a a = KK * = 0.260 - 0.307 (7) 

rriRQaN 

This result is curiously close to the one obtained by quark models, i.e., 1/3, as quoted in 
[29] . It is also close to the value of reference ~ 0.2 — 0.3 used in [29] and modified in various 
ways in subsequent papers [30l EU [32] . 

In other works g a x is connected to the KN E-term |47[ l4"8j |4"9] as 

rria 2 2rriKf 2 

and the value of i s taken from some lattice calculation [51J ranging from S^-jy ~ 290—450 
MeV, which gives g a x ~ 0.85 — 1.32. In [52J two values have been used S^-iV = ^05, 207 
MeV. The values of g a K ~ 0.85 — 1.32 are smaller than those used in [29], but they are further 
increased to g a K ~ 2.21 — 2.52 in order to obtain KA potentials of the order of 120-130 MeV 
at p = p . 
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Figure 1: Diagrammatic representation of the "<r" exchange in the NN interaction. 



(a) (b) (c) (d) 

Figure 2: The processes with a three meson vertex at a baryon line for pp — > pp. 



The discussion above clarifies the meaning of the g a x couplings used in the literature. 
However, the information provided in eq. (TTJ for the g a x coupling from the microscopical 
chiral unitary theory is not what one should use in KN scattering since, as mentioned above, 
this corresponds to an energy of about 450 MeV in the KK production channel. This is the 
i-channel in KN — > KN scattering and the equivalent KK energy, the Mandelstam variable 
t in KN — ► KN, is zero for forward K scattering. We focus the discussion for this case in 
the next section. 

3 KN — ► KN with a exchange 

In [37] the chiral unitary approach was used to describe microscopically the "cr" exchange in 
NN collisions. Since the "cr" is a dynamically generated resonance from the interaction of 
7T7T, KK (largely tttt), the microscopic picture for a exchange is given in fig. [TJ 

In the present context it is essential to recall that even if the tttt — ► tttt amplitude in fig. [T] 
appears in principle off-shell, an exact cancellation was obtained of the off-shell contribution 
of pions attached to the nucleons with the diagrams of the type shown in fig. El For the 
pions inside tttt loops the contribution of the off-shell pions in the tttt — * tttt vertices was 
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Figure 3: Diagrammatic representantion of the iV interaction via "<r" exchange. 



shown to get absorbed into the couplings and masses of the theory by renormalizing them 
[40] . As a consequence of all this, one has to evaluate only the diagrams of fig. [Hby using 
the on-shell tttt — > tttt vertices provided by the lowest order chiral Lagrangian. This said, it is 
straightforward to draw the diagrams contributing to the coupling of the kaon to the nucleon 
via "<t" exchange (see fig. [3]). 

The diagrams for K~~p — > K~p can be drawn in detail as shown in fig. 01 where the 
circle denotes the full tttt — > KK i-matrix, including all the bubble iterations implicit in the 
Bethe-Salpeter equation used to evaluate the amplitude in [30] . 

Using the unitary normalization 



l„,/ = o> = 
kk,i-o> = 



7r°7r°)+ I 7T+7T >+ I 7T 7T~ 



K + K~)+ I Ar°A"°) 



(9) 



we get 



where V"(g) 



ttf-p-tf-p = V^VStl-^KKiq), (10) 
^iv(<z) + Va(q)- Vjv(q'), Va(q') are the vertex functions (triangle diagrams in 
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Figure 4: Diagrams contributing to the K p — > X p process through "cr" exchange. 



fig. H]) corresponding to iV or A intermediate states, respectively, which are given in [27] by 



d 3 p f D + F\ 2 2 _ M 111 1 
(P +P- O^r o - 777 



(2vr)3 V 2/ 
1 



1 



E + uj-M E + uj'-M 



E 2 uj uj' uj + uj' 
u + u' + E- M] 



with 
and 



E = E(p); uj = \/m w 2 + p 2 ; uj' 



m^ 2 + (p + q) 2 



^(fZNAV f d'p fD + F\\^ 2 , _ ,M A 11 1 



9 V fnNN 
1 



(2vr)3 V 2/ 
1 1 



(p'+P 



[u + u' + E A - M], 



(11) 



u; + cX ^a+w-M E'a+w'-M 1 
where q = p K - — p K - is the four momenta transfer, D = 0.8, F = 0.46, M A the A mass and 

Ea = (Ma 2 + p* 2 ) 1 / 2 . We take the empirical value for the ratio of the couplings f^NA ^° 
/ttAW as 2.12. 

The transition amplitude of eq. (1101) is given by 



.1=0 _ 



(q) 



V I=0 , 

7V7T — >KK V 

1 + Gtf)j,(q 



m 



2 s ' 



(12) 



which has been obtained : 1) by writing only the tttt — > tttt scattering as the intermediate 
process (lead by the Adler amplitude — jii^q 2 — ^f-^J), complying with the finding in [30] that 
the KK channel plays basically no role in building the "a", and 2) by factorizing the last 
vertex, i.e, the tttt — > KK transition potential (see fig. E]). The function G(q 2 ), the loop 
function of two pion propagators, is given by 



1 



mi , ni + 1 



^) = W l-l + in^+/3in^- T j, (13) 



with \i the regularization mass, which was found to be n = 1.2q max = 1.1 GeV |43] for the 
value of the cutoff, q ma x, needed for a good fit to the tttt data and 



H 1 -^- (14) 

Let us now consider the transition potential, for the tttt — > KK scattering, obtained in [3D] 
which gives 

Recalling that this amplitude is to be used on-shell in our approach, which means taking 
pf = mf in the potential, we find 



V™ KR = (16) 



which vanishes for K~p scattering in the forward direction. The consequence is, thus, that 
the a exchange for K ~ p — > K~ p scattering in the forward direction is exactly zero. We will 
come back to the non-forward case. 

Now we discuss the case of the -fT - -nucleus interaction in the mean field approach. A 
simple impulse approximation, disregarding other sources of interaction and KN rescattering 
effects, would give a nuclear potential such that 

v£t' P = t K - p ^ K - p (e = o)p = o (17) 

with t K - p ^ K - p given by eq. CEO]). 

So far we have relied upon the exchange of pions which generate the "<r" through the 
pion interaction. We could hope that if we allowed kaons to be exchanged instead of pions, 
hence, building the /o(980) resonance, we could get some finite contribution for VgS , but 
once again we have from Eqs.(18) of [40J 

r-n 1 / 9 9 9 s on-shell 3 
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which also vanishes identically for forward kaons, providing no contribution to the K~ optical 
potential in nuclear matter in the impulse approximation. 

The microscopic picture has, thus, given no "<r" contribution to the K~ nucleus optical 
potential. This situation is quite different from the one encountered in the NN interaction. 
There the a exchange provides a finite contribution to the NN interaction, and in fact is quite 
important to account for the binding of nuclei. It is interesting to compare the a exchange 
obtained for the NN interaction with the microscopic picture with the one obtained from the 
conventional a exchange. In the latter case, in momentum space one has 

Vcon(q)=glN {q0)2 _\ 2 _ m 2 , (<?° = 0), (19) 

while in the microscopic case one obtains |37| 

6 (V 2 + 



It is possible to establish the equivalence of the denominators in both cases since they both 
generate the a pole at the a mass. But then the microscopic picture contains extra q depen- 
dence from the vertex functions and the numerator. In coordinate space this potential leads 
to an attraction at long distances compatible with the one found in [50J but at short distances 
it produces a repulsion [37]. This change of sign in the "<r" exchange has been tested in [53] 
in the study of the hyperon nucleon interaction leading to a better fit to data. 

The differences between these approaches, a exchange, and our theoretical procedure, 
that we should rather call isoscalar correlated two pion exchange to clearly distinguish it 
from ordinary a exchange, can be traced back to essential features of the tttt interaction. The 
a pole indeed appears in the chiral approaches [30l EJ 021 031 HH [5l] and it also shows up in 
the tttt scattering matrix resulting from the Roy equations analysis |45} l55| [56] . In all these 
pictures one can see that the tttt amplitude at low energies bears more information than the 
one that would result from the consideration of the a pole alone. This is the fundamental 
reason of the differences found between a simplified a exchange and our correlated isoscalar 
two pion exchange. 

It should also be mentioned that the features of the correlated two pion exchange NN 
interaction, with a weak attraction at large distances and repulsion at short distances, is tied 
to the way we regularize the triangle loop function of the vertex V(q), where a cut off of 
around lGeV in the modulus of the three momentum is used. These features are somewhat 
different than those obtained in [57], where a different renormalization is done and the tttt 
multiple scattering is not considered. The cut off used by us is of natural size but its ultimate 
justification lies in the fact that with this cut off one obtains a good agreement with the 
empirical "a" exchange potential at long distances of [50], and also to the fact that adding to 
the obtained NN potential the uncorrelated two pion exchange and an empirical w-exchange 
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potential one finds a good agreement [58] with the empirical scalar isoscalar Argonne-14, -18 
potentials [591160] . 

Coming back to the present case, the a exchange KN potential has only one vertex 
V(q) and the numerator is also different than in the case of the NN interaction, since the 
numerator of eq. (|20p does not vanish at q 2 = while the one in eq. (|12p vanishes in that 
limit. The relativistic mean field approach derives the oK potential by solving the equations 
of motion with some effective Lagrangians in the mean field approximation. The oK potential 
is proportional to cr(r)g a K, with a(r) the a mean field. This field bears some memory of the 
a propagator of our approach in coordinate space. The coupling of a(r) to K is factorized out 
in the mean field potential and in |29j g a x is varied in some range, multiplying the free value 
of reference by some factor. The case here is that the oK coupling is zero at the elementary 
level and by multiplying it by a(r) and any other factor it will remain zero. 

In the present case, unlike the case of the NN interaction, the effective elementary g a x is 
zero and cannot serve as a reference of a size to be moderately changed when going to the 
nuclear case. 

We can rephrase some of the former ideas as follows. In the relativistic mean field ap- 
proach for nucleons in nuclear matter, the effective a exchange is not exactly the same as 
in the NN interaction, but bears some memory of it and one hopes that some microscopical 
derivation could establish the link. In the present case there is no a exchange contribution 
at the elementary level in the K~ N — > K~ N amplitude for forward angles, which leaves us 
wondering what is the meaning of the a exchange at the mean field nuclear level. One would 
have to go through the iterations of the Weinberg- Tomozawa dominant K~ N — > K~ N 
potential through intermediate KN and irT, states to generate the K~ N —* K~ N i-matrix 
as a first step to construct the K~ nucleus optical potential, but these diagrams do not lead 
to a structure resembling the "a" exchange in the t-channel. 



4 Additional channels and higher order contribu- 
tions. 

So far our discussion relies upon the use of the lowest order Lagrangian and the irir and KK 
channels. We must take into account that if we include the ijrj channel, the coupling of rjr] to 
KK is not null at forward angles. In order to estimate its contribution it suffices to evaluate 
the first diagram of fig. replacing the two pions with two ??'s. 
The contribution of this term to eq. (|10p would be given by 



with V(q) obtained from eq. (jllj) substituting 

D + F 1 3F-D 



t^l-^-nK- - V(<l) t Tm->KK(a) ( 21 ) 



2f ■ V3 2/ ' (22) 
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m 2 +P 2 ; 



m 2 + (p + q) 2 . 



The amplitude is given at the lowest order by 



The evaluation of eq. (f2Tj) gives us 



6m 2 , + 2m 2 — 9q 2 

up 



tpK-^pK- = 1-4 x lQ-^MeV' 1 (q 2 = 0). 



(23) 



(24) 



(25) 



This should be compared with the isoscalar t^-N^K-N amplitude at the KN threshold 
[21 Ql] of the order of 

tT- N ^ K - N ^ Q.mhMeV- 1 (26) 
or the equivalent t-matrix assuming the K~ selfenergy at normal nuclear matter density 

n = 2m K Vo P t = 2m K (-50MeV) ~ t eff p° (27) 

giving 



fff ~ -0.038Mey _1 . 



(28) 



The change of sign from the free t-matrix to the effective one in the medium is a consequence 
of the Pauli blocking and selfconsistency in the many body calculation [201 [2T1 122j . Hence, 
the r] channel contribution is of the order of 1% and, thus, negligible. Other contributions 
involving previous tttt scatterings in the series of fig. [3] give even smaller contributions. 

Next we turn to higher order contribution in the tttt — > KK amplitude. This contribution 
does not vanish at the threshold. Results for the tttt — ► KK amplitude can be found in the 
appendix of [13] . 

Using the second order chiral Lagrangian of Gasser and Leutwyler [61], we find for the 
1 = case 



T (0) = ^ [T 3/2 (U)S ^ )+T 3/2 (t;S)U)] 



(29) 



with 



,(3/2) 



(s,t,u) 



2 



K 



{(4Li + L 3 )(t - 2m*)(t - 2m 2 K ) + 2L 2 (ml + m\ - s) 



+ (2L 2 +L 3 )(m z +m z K -u)' z + 4L 4 (m z + m z K )t - Am 2 n m 2 K 



+ L, 



(ml + m 2 K )(ml + m 2 K - s) - Amlrn]^ + 8m 2 n m 2 K (2L 6 + L 8 )} . 



In the forward direction of tttt — > KK, (s = 0), we obtain 
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T (0Jor W ar d ) {7r7T ^ rR) = _^ 8m 2 m 2 K{4Li + ^ _ ^ _ ^ + ^ + 2Lg} (3Q) 

and using the numerical values of [61] we find for the combination of L, coefficients within 
the curly brackets 

{Li} = [—1.1 ± 1.7] x 1CT 3 . (31) 

As we can see, the result is compatible with zero. Yet, it is important to see the order of 
magnitude of this contribution. Coming back to eq. (jlOp and substituting there the new T4 
contribution to the irir — ► KK amplitude, we find 

U(K~p -> Jif-p, g 2 = 0) ~ O.OOUMeV- 1 (32) 

which is about a factor thirty smaller than the effective t-matrix of eq. (|28p and, hence, 
negligible since it is far smaller than theoretical uncertainties from other sources [Hi] , 



5 Comparison of the "<t" exchange term with the 
Weinberg- Tomozawa term 



We now compare eq. fjlQf) with the 1 = Weinberg- Tomozawa (WT) term for K N — > K N 
potential in S-wave 

yWT(I=0) 3_, m) 



with k° = \Jk 2 + m? K , the kaon energy in the CM. frame. On the other hand, eq. ([TO 
together with Eqs. (|12p and (|16p. can be written as 



Vr-n^k-n— " ; 2T ■ (34) 



l + G(g 2 )-^(g 2 -^ 

The value g 2 in the "cr" exchange potential is 

q 2 = (k'° - k ) 2 - (k' - kf = -2p(l - cos{6)), (35) 

which splits this term into the s-wave and p-wave parts. At threshold this is also zero since 
k = 0. We can project V^C r _ i ^ N (q) of eq. (|3~3| in s-wave as 

« » 1 f 1 

V knZkn = 2 ]_ x dco < 9 ) V RN^KN- ( 36 ) 
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Figure 5: Comparison of the K~N potential obtained from "<r" exchange with the Weinberg- 
Tomozawa potential. 

In fig. [5] we plot the ratio of VgN^+g-jj to Vrn^Rn as a f unc ti° n of | A; | , the kaon momentum 
in the KN CM. frame. As we can see, the ratio of the "u" exchange contribution to the 
WT term is zero at the threshold and stays small in a wide range. At \k\ ~ 200 MeV/c this 
ratio is still of the order of 8%. This contribution is smaller than differences between different 
options of the t-matrix compatible with KN data, as shown in [62J, so there is not much 
to worry about, unless one is aiming at a precision higher than that provided by the actual 
data. This finding comes to stress once more the large dominances of the WT contribution 
in the KN scattering, which is a basic assumption in the various chiral approaches. 

6 Conclusions 

We have evaluated the correlated isoscalar two pion exchange contribution to the K~ N —* 
K~ N scattering within the chiral unitary approach and have found it to vanish at the 
threshold and at any energy in the forward direction using the lowest order of the chiral 
Lagrangians. This is a consequence of the fact that the leading order chiral Lagrangian gives 
an I = 7T7r — ► KK amplitude proportional to the squared momentum transfer, q 2 . We also 
found that non vanishing forward contributions from higher order meson meson Lagrangians, 
or the consideration of the r\r] — > KK transition, led to negligible corrections. 

If one makes a mapping of this elementary correlated two pion exchange to get the cor- 
related two pion exchange contribution to the K~ optical potential for K~ in the nuclear 
matter, the potential vanishes, since it requires the elementary amplitude at forward angles. 
This result raises questions on the microscopical meaning of the "<r" exchange potential often 
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used in the literature in relativistic mean field models of the K~ nucleus interaction. On the 
other hand, projecting the s-wave part of the correlated isoscalar two pion exchange ampli- 
tude, we have compared it with the dominant Weinberg- Tomozawa amplitude and we find 
the ratio to be quite small. It is zero at the threshold and reaches a maximum value of < 12% 
at relatively high momenta of the kaon of the order of 400 MeV/c. This contribution is small 
compared with present uncertainties in the theoretical models but might become relevant in 
a future if one aims at having fits to increasingly more accurate data. 
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